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ð QxNPG O/K ß$kÉ\ j�o�j�NbI�i GMOhj�O!d�cRN
cRø$[�Q<1qÚ�ÙJd�NbQZI6j6^�ý&QZØPj�N6Y�IzORÚ)GmÛMO/NPÚ)GïÚ6O/KJKJcRN�áÊI
Q�KpNbI6LRØ)O NPI6[5Q�K`[�I�ÛÊI�KM[JI�KpNbdZoúQZKmcRKMI]NbQZi
I´j}NPI�ÛTYÂá`IzÚ�ORÙMj�IqQ�N�iqOfoújbGMORØbIqáÊcRÙJK`[JO/ØPo
Û`chQ�KpNPj�ð QxNPG´cRNbGJI6Ø ÛMO N)Ú)GJI6j6^MFHIzÚ�cRK`[EYHNbGJI3QZi]ÛJdZQZÚ�QxN<jbo�j}NPI�i KMI�I6[MjlNbc]áÊI�j�chd�ÜhI6[�Q�K
I6ORÚ)G"NPQ�i]I]j}NPI�ÛT^EûlGJI6ØbI�øVcRØPI�O N@d�IzORj�N<chKJI�dZQ�KJIzO/ØÌj�o�j�NbI6i.i�ÙMj�N<áÊI
jbcRdZÜRIz["Q�KúI6ORÚ)G
NbQZi
I<j}NPI�ÛT^pn�c ðóNPc�jbcRdZÜRIuNbGJI$d�QZKJI6ORØËj�o�j�NbI6iìI�1qÚ�Q�I6KpNbdZo�Qej
I6jPj�I6KpNbQeO/d�NPcÌNbGJI$jbÙMÚ6Ú�I6jPj
c/øuNbGJIB_�å<æ jbcRdZÜRI6Ø6^E\ I6dZO/NbI6[5QejbjbÙJIzj3c/ølGJc ð NPc�ØbI6ÙMjbI�NPGJIBÛJØPI�ÜHQZcRÙMjbdZohíµI�Ü ORd�ÙMO/NbIz[



�l¢
»>��tH±
�Ry)th|~v��}v�w/v�������tp�6���R|~v�|Ë�Z�6{�¿E��{������z��v�·@¿TÀ ÁT| �

ghOhÚ�cRáMQZORK chØqÛJØbIzÚ�chKM[�Q�NbQZcRKJI6ØqøVcRØ]NPGJI!Ú�ÙMØbØPI�KpNqNbQZi]I!j�NbI�ÛCY¡O/KM[�GJc ð NbcmLhI�NBNPGJI
Q�KJQ�NbQeO/d¡LRÙJIzjbjÌøVchØÌNbGJI=��I�ðlNPcRK³Q�NbI�Ø)O NPQ�chKmO/ØPI]ORdZjbc"Q�i]ÛÊcRØbNPORKhNz^CûlGJQZØP[TYTQxN�QZj3i]chØbI
[�Q>1BÚ�ÙJdxN�NPc$N)O/îRIuO$dZc�Ú�ORdhNPQ�i]Ilj}NPI�Û�øVcRØ&NbGJIuÝMKMI�Ø&LRØPQZ[�øVcRØ�O/K�QZi]ÛJdZQZÚ�QxN
i]I�NPGJc�[�NPGMO/K
øVcRØ O/K�I�â�ÛJdZQZÚ�QxN i]I�NPGJc�[E^JûlGJI@NbQZi]IÌj�NbI6ÛMjbQ�a6I@O/NuIzORÚ)G�dZI�ÜhI�d+QejlÙMj�Ù`O/dZd�oB[�I�NbI6Øbi]QZKJI6[
ápoúORÚ�Ú�ÙJØ)ORÚ�o�QZKMj�NbIzOR[úc/ø j}N)O/áJQZd�Q�N}o�øVchØÌNbGJIqQZi]ÛJd�QeÚ�Q�N�i]I�NPGJc�[E^CûlGHÙMj6YENbGJI]Ø)O NPQ�c"c/ø
NbGJI´j}NPI�ÛMjbQ�a6I6j�øVcRØ�[JQxã+I�ØPI�KpN�dZI�ÜhI�dej�ÙMjbÙMORd�dZoúQej�KJc/N�ORKóQZKhNPI�LhI�ØfÞVð GJQeÚ)G³QZj�ØbIzäpÙJQ�ØPI6[
øVcRØ<NbGJI�GJQ�I6ØPORØPÚ)GMQZÚ6O/dCß<kÉ\ [JO/NPOBj�NbØPÙMÚ�NbÙJØPIzà�^ÊûlGJI6ØbI�O/ØPI�j�chi]I�c/NPGJI�Ø@[�Q<1qÚ�ÙJd�NbQZI6j6Y
j�ÙMÚ)G]ORj
j�NbchØbQZKJL3O/K`[�ÙJÛ+[JO/NbQZKJLÌNbGJI�gpORÚ�cRáJQeO/K�cRØ
cRNbGJI6Ø
d�QZKJI6ORØËj�o�j�NbI6i QZK�øVcRØPiqO NbQZcRK
øVcRØ I6OhÚ)G�dZI�ÜhI�d?-fÛMO/NPÚ)G´Qxø�Q�N�QZj�jbcRdZÜRIz[�jbI�Û`O/Ø)O NbI6d�ohYHØbIzj}N)O/ØbNbQZKJL
NbGJI3QZKpNbI�LhØPO/NbQZcRK´O ø NbI6Ø
I6ORÚ)G´ØPI�ÝMKJI6i]I�KpN6Y�I�NPÚ/^
�~K"NbGJI3øVchd�dZc ð QZKJLBj�IzÚ'NPQ�chKMj�Y`ð�I3ÛMØbchÛ`cpj�I�jbcRi]I�j�NbØ)O NbI6LRQZI6jlNPcBc ÜRI6ØPÚ�cRi]IÌcRØ$Ú�Q�Øbí

Ú�ÙJi�ÜRI�KpNuNbGJIzj�I3[�Q<1BÚ�ÙJd�NbQZI6j6^A@5IÌORdZjbc]j}NPÙM[�oqGJc ð NPc]I;1BÚ�QZI�KpNbdZo�Ú�cRi]ÛJÙ�NPI$NPGJI3j�I6K�í
j�Q�NbQZÜHQxNPQ�Izj$cRø¡OR[JORÛ�NbQZÜRI�jbcRdZÙ�NPQ�chKMj øVchØ�NbGMI
_�å<æ�j�^Êå$Q<1BÚ�ÙJd�NbQZI6j@ØPI�deO NbIz[´Nbc´OR[JORÛ�NbQZÜRI
[JO N)O
j�NbØPÙMÚ�NbÙJØPI3O/KM["[�QejbÚ�ØbI�NbQZa6O/NbQZcRK�ORØbI3Oh[J[�ØPI6jPj�Iz[E^

B CEDGFIH ×~Ñ/JLK2×NMTÒ/O�ÒMÖ�J<×�Ö�OQP5RSP�Ó Ö/TLU�Ñ�ÒMÕ<ÖÊÑJÕ�Ò/M

$<ÙJØ
F�ß<kÉ\ i]I�NPGJc�[miqO/îRIzj3ÙMjbIBc/ølNPGJI�ß<kÉ\ [JO/NPO�j�NbØPÙMÚ'NPÙJØbI�O/KM[³ØPI�ÝMKMI�i]I�KpN
j}NPØPO/NbI�LhoÌQ�K´ç é/ë�^V�~K�chØP[JI�ØTNPc<áÊIlØbIzOR[3QZKM[�I6Û`I6KM[�I6KhNPd�ohY ð�I�cRÙ�NPd�QZKJI�NbGJIli]I�NPGJc�[�GJI6ØbIh^

WYX�Z [8\�]4^,_A^,`Va�\b`�_�c9decbf
`hgji�kh^,l"`�khl"^V]
ûCc<I;1BÚ�QZI�KpNbdZo3iqO/KMORLRI
NPGJIl[JO N)O�cRK�I6ORÚ)G3dZI�ÜhI�dpQ�K�NbGJIlß$k!\ïO/dZLRchØbQ�NbGMi´Y�NbGJIuÛÊcRQZKhN)j
O/ØPIËLRØPcRÙJÛÊI6[]ÞÅÚ�dZÙMj}NPI�ØPI6[MàTQ�KpNPc�d�chLRQeÚ�ORd�dZopí�ØPI6Ú�NPO/KMLRÙJdeO/Ø+áJdZc�Ú)îHjÂÚ�ORd�dZI6[ÌÛMO/NPÚ)GJIzj�^zûlGJI6jbI
ÛMO N)Ú)GJI6jËORØbIlNPGJI áJÙJQZde[�Q�KML�áJdZcHÚ)î�j�øVchØ
NbGMI�GJQZI�Ø)O/Ø)Ú)GJQZÚ6O/d�LhØbQe[�j�NbØPÙMÚ�NbÙJØPI$O/K`[
ORØbIlNPGJI
áMORjbQZÚ�[JO N)OBÙJKMQxNÌøVcRØ@ØPI�ÝMKJQZKJL�NbGJI
LRØPQZ[ÉQ�K5j�ÛMOhÚ�Ih^ÊßìÛMO N)Ú)GÉQej$NPØbIzO NPI6[ÉOhj<O�j�QZKJLRdZI
LRØPQZ[�ð QxNPG�O/dZd+NbGJI�O/N�NbØPQZáJÙ�NbIzj c/ø�Oqj�QZKJLhd�IÌLRØPQe[E^
@úI�ÙMjbIÉO/K�QZKM[�I�â�Iz[ dZQZKJI6ORØ�O/ØPØPOfo³GJQZI�Ø)O/Ø)Ú)GJQeÚ�ORdl[MO NPOmj�NbØPÙMÚ�NbÙJØPI"Q�K ç é ëµ^¡ûlGJI

GJQ�I6ØPORØPÚ)GMQZÚ6O/d&LRØPQZ[ú[JO N)O�j�NbØPÙMÚ'NPÙJØPI6m5n6o p7o m U o m X o>q<qrqso mut�o+Ú�cRKpNPORQ�KMj<NPGJI]KpÙMi�áÊI�Ø3c/ød�I6ÜRI�dej3cRøuNPGJIBLhØbQe[³O/KM[³ÛÊcRQZKpNbI�Ø)jÌNPc�NbGJI�LRØPQZ[5cRK³IzORÚ)Gmc/øuNbGMIBd�c ðuI�Ø�d�I6ÜRI�dej6^CûlGJI
[JO N)O3j}NPØbÙMÚ�NbÙJØPI cRK
NPGJIwv�íÅNPG
dZI�ÜhI�d�mux*n6o yzx{o | U o mux W U o | X o mux W X o>q<qrq}o |�~���o mux W ~��;oRÚ�chKhN)O/QZKMjQ�K�øVchØbiqO/NbQZcRK³cRK5NbGMIqÛMO N)Ú)GJI6j6YTð GJI6ØbI y�x [�I�KMc/NbIzjÌNbGMIBKHÙJi�áÊI�Ø�cRøuÛ`O NPÚ)GMI6j6^CûlGJI
[JO N)O
j�NbØPÙMÚ�NbÙJØPI�mux W � Ú�cRKpN)O/QZKMjlQ�KJøVcRØPi]O/NbQZcRK�øVcRØlNbGMIw�Rí�NbG"ÛMO/NPÚ)G´cRK�NbGJI&v�íÅNPG�dZI�ÜhI�d�^ýJcRØ
Omê�í~å LhØbQe[EYCNbGJIBÛÊcRQZKpNbI6Ø%| � Qej3NPGJI�QZKM[�I�â5cRø NbGJI�ÛMO N)Ú)GóQ�K³NPGJI�Ú�chORØPjbIqLRØPQZ[NbGMO/N$QZj NbGJI3ÛMORØbI6KpN�c/ø&NbGJI�Û`O NPÚ)G8mux W � Y`ýMcRØ$O �fí~å ORKM[�è í~å LRØPQZ[TY�NbGJI�ÜfORØbQeO/áMd�I�| �Ú�cRKpN)O/QZKMj�NPGJI
KpÙMi�áÊI�Ø@c/ø¡ÛMORØbI6KpN@Ú�cpO/Ø)j�I�LRØPQZ[Jj�øVcRØ<NbGJI]ÛMO/NPÚ)G�mux W � ^Eß�K5O/Ù�â�QZd�QeO/ØPoO/ØPØPOfo]Qej ÙMjbI6[�NbcBj�NbcRØPI<NbGJI3QZKM[�QeÚ�Izj c/ø&NbGJI3Û`O/ØPI�KpNuLhØbQe[Jj6^

WYXsW �=]4�e��]���]���k�i�kh^V_/kh]����
ûlGJI3Ú�cRØPI@c/øCNPGJI3ß$kÉ\ ORd�LhcRØPQxNPGJi QZjlQZK´Ú)GMcpcpj�QZKJL
GJc ð NPc]Ú�c ÜRI6Ø¡NPGJIÌØbI6LRQZcRKMj�NbG`O N
KJI�Iz[óØPI�ÝMKJI6i]I�KpN�ð Q�NbG�OÉÝMKMI�Ø
LRØPQZ[E^�ûlGJI8�%���6�;�b÷�j�NPORLRIBNPc5Ú�c ÜRI6Ø�j�ÙMáÊ[�chiqO/QZKMj
ð QxNPGñGJQZLRGJI6Ø�ØPI6jbcRdZÙ�NPQ�chK ÛMO N)Ú)GJI6j�QZj�NbGMIúi]chj�N´ORd�LhcRØPQxNPGJi]QZÚ6O/dZd�o�Ú�chi
ÛMd�I�â ß<kÉ\
cRÛÊI�Ø)O NbQZcRKïQ�KïNbGJI"ØPI�ÝMKJI6i]I�KpN�ÛJØPc�Ú�Izjbj6^&ûlGMI�ØPI�i]I6jbG j�NPORLRI�QZj][�QZÜHQZ[�Iz[óQZKpNbcúN}ð�c
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ÛJØbc�Ú�I6jPj�Izj�ÞºjbI�I´ý&Q�L`^Q�J^�êfà.Ì9Í��)ô�ÎRô)òÊõ�ÞºQ�KMÚ�d�Ù`[�Q�KMLúØPI�ÝMKMI�O/K`[óÚ�cpO/Ø)j�I6K`à@NbGMI´Ú�ÙJØbØPI�KpN
LRØPQZ[ÉORKM[ÏÍ{�bÐ7ÑÈ��Nbc´LRI�KMI�Ø)O NbI
OBKJI6ð ÝMKJI6ØÌLRØPQZ[E^��uc/NPG!ÛJØPc�Ú�I6jPjbI6j�G`OfÜRI�N}ðuc�jbiqO/dZd
j}NPI�ÛMj�ÞÅj�I6I3ýÂQZLM^È��^Zêzà.ÌYÍ{�bÐ7ÑÈ�lO/K`[�Í��³Ò�Í.ÓbÎ ^

ûlGJI�ØPI6Oh[JO/ÛJNPO NPQ�chKÉi�Ù`j}N3áÊI][JI6jbQ�LhKJI6[ÉNbc�Ú�ORÛ�NbÙJØPI�NbGJI
øVI6O/NbÙJØPI6j<NPGMO N�O/ÛMÛ`IzO/Ø
Q�K´NbGMIÌÝMKJI�Ø dZI�ÜhI�dejláJÙ�N$ðucRÙMdZ[�KJc/N áÊI3QZ[JI�KpNbQ�ÝMI6["Q�ø&NbGJI3ÛJØPc�Ú�Izjbjlj�NPO/ØbNbIz[�ð Q�NbG"NPGJI
j�chd�Ù�NPQ�chK³cRK5NbGJIBÚ�chORØPjbI6j�N@LhØbQe[³O/KM[úNPGJI�KmOR[MO/Û�NPI6[úNbGJI�LRØPQZ[!Nbc"NPGJIqÝMKJI6Ø�dZI�ÜRI6dZj6^
ûlGJI�ØPI�øVchØbIhY�ðuIúQZKJQ�NbQeO NPI!NPGJIúi]Izj�G9ØbIzOR[JORÛ�NPO/NbQZcRK chK NbGMI!ÝMKMI6j�N"dZI�ÜhI�d@Û`cpjbjbQZáJd�Ih^
��c/NPIBNPGMO N�NbGJQej�Qej
[�Qxã+I�ØPI�KpN�øVØbchi NPGJI�dZc�Ú�O/d�ÙJKJQ�øVcRØPi LRØPQZ[³ØPI�ÝMKMI�i]I�KpN´ÞÅS
���Ì\$à
i
I�NbGJc�[2çxêV
fëµ^&ûlGJQej
LRØPQZ[óQZj�NbGJI6K�Ú�chORØPjbI�KJIz[³cRØ�ØbI�ÝMKJI6[ïáMORjbI6[ócRKmNPGJI´jbI�dZI6Ú�NbQZcRK
O/dZLRcRØPQ�NbGJi"^`ûlGMQZj<ÛJØPcHÚ�I6jPj$Ú�cRKpNbQZKHÙJI6j<ÙJKpNbQZd&ORd�d&c/ø
NPGJI
Q�KM[JQZÚ6O NbIz[�dZI�ÜRI6dZj$GMOfÜRI�á`I6I�K
ØbIzOR[JORÛ�NbIz[E^&ûlGMI�ØPI�LhØbQe[J[�QZKJLúj�NbI6Û2ÞÅj�I6I´ý&QZLM^¡��^Zêzà�Þº[�I�ÝMKJQZKJLúNbGJI�jbcRdZÙ�NbQZcRKóÜ ORd�ÙJIzj
øVcRØ�NPGJIBØPI6Oh[JO/Û�NPI6[³LhØbQe[Mà@Qej�[�chKJIBQZKmØbI6ÜRI6ØPjbIR^Y�µN]j}N)O/ØbNPjÌøVØPcRi,NbGJI´Ú�cpO/Ø)j�Izj}N3dZI�ÜRI6d
Û`cpjbjbQ�áMd�Ih^Rß ø NPI�ØËNPGJIlÝMØ)j}NËÛMØbc�Ú�Izjbj6Y/Q�ø`NPGJI ÝMKMI6j�N¡d�I6ÜRI6dJOfÜfORQ�deO/áMd�I [�cHI6jËKJc/N¡ØPI6OhÚ)G�NPGJI
i]O/â�Q�i�ÙJiùd�I6ÜRI�d&O/dZd�c ðlO/áMd�I�ORKM["KJI6I6[Jj$øVÙJØbNbGJI6Ø<ØPI�ÝMKMI�i]I�KpN6YÊðuI�j�NPO/ØbN�NPGJI
jbI6Ú�cRKM[
ÛJØbc�Ú�I6jPj¡NPcqØbI�ÝMKJI3O/K`[�LhI�KJI6ØPO/NbI<ÝMKJI6Ø d�I6ÜRI�dEÛ`O NPÚ)GMI6j6^
@úIÌOR[�chÛ�NuNbGJIÌi]cRKJQ�NbchØuøVÙJKMÚ'NPQ�chK�ÛMØbchÛ`cpj�Iz[qáHo 	 I�ØPð�I6ØuI�NlORdÅ^Eç�ê�
 ëÊNPc�Qe[�I6KhNPQxøVo

NbGJI�ØPI�LhQ�chKMj
NbcóÚ�chO/Ø)jbI�KïchØqØbI�ÝMKJIh^¡ûlGJI�i]cRKJQ�NbchØ]øVÙJKMÚ�NbQZcRK QejB[�I�Ý`KJI6[ øVcRØ�I6ORÚ)G
LRØPQZ[�ÛÊcRQZKpN]Þbv¿Ô��Hà'^Y@5I�QZKJQ�NbQeO NPI
O�d�I6ÜRI6dÂØPI�ÝMKMI�i]I�KpNÌQxø�NbGJI6ØbI�QZjÌO�Û`chQ�KpNÌð GJI�ØPI�NPGJI
i
chKJQ�NbcRØ�øVÙJKMÚ�NbQZcRKóI�âJÚ�I�Iz[Jj�NbGJI�Nbchd�I6ØPORKMÚ�Ih^
�~KóchØP[�I6Ø�NPc!I�K`j�ÙJØPI�ÛMØbchÛ`I6Ø�KJIzj}NPQ�KJL`Y
Qxø3NPGJI!Ú�ÙMØbØPI�KpNBdZI�ÜRI6d$LhØbQe[>GMORj�OmLRØ)O/KM[JÛMO/ØPI�KpN6Y�NPGJchjbIÉÛÊcRQZKpNPj�ORØbIÉORdZjbc¯!`ORLRLRIz[E^
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ÛJØbc�Ú�I6jPjqÞVQZKMÚ�dZÙM[�QZKJLÉØPI�ÝMKMQ�KJLÉORKM[5ØbI6LRØPQZ[M[�Q�KML"j�NbI6ÛMj)à3O/KM[5QZKpNbI�ØPÛÊcRdeO NbQZcRK`jÌøVcRØ3NPGJI
GJQZj�NbchØbo O/ØPØPOfoóOhÚ'NbÙ`O/dZd�omN)O/îhI´dZI6jPj
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cRø`áJÙJãÊI6Ø
a�cRKMI6j Þ ü�ÿ���� à&Oh[J[�I6[
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jbGMORØbIzjTNPGJIli
cpj}N
QZKpNbI�ØPI6j�NbQZKJL
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